To study the effects of percutaneous reconstruction plate internal fixation in the treatment of unstable sacral fractures. METHODS: Percutaneous reconstruction plate internal fixation was applied on 21 cases of unstable sacral fracture (15 males and six females, at age range of 16-65 years, mean 38.3 years) including four cases of Denis Zone I, 14 cases of Zone II and three cases of Zone III. In operation, an arc incision (about 3-5 cm long) was made along the iliac crest on the outside border of posterior superior iliac spine (PSIS) on both sides, and then the plate was transported from the wounded side to the opposite one through the subcutaneous tunnel.
Introduction
The rapid development of transportation and construction industries has witnessed an increasing incidence of unstable sacral fractures. If improperly treated, they could be complicated with malunion or disunion at the late period, leading to lower back pain and lower limb function limitation and causing great inconveniences to the patients' work and life. The treatment of unstable sacral fractures has been a plaguing problem in clinics.
Some researchers claimed that expectant treatment might achieve better functional, mental/emotional results 1 . Still the majority of scholars at home and abroad advocate surgical treatment to reduce complications at late period. Conventional operation approaches to unstable sacral fractures had such drawbacks as long incisions, long exposure time, much intraoperative blood loss, and large surgical trauma, which hinder the patients from recovery. The concern for the clinicians currently is how to diminish surgical wound, shorten operation time, and decrease perioperative complications, along with the popularity and development of minimal invasive surgery [2] [3] [4] [5] . In this study, through percutaneous reconstruction plate internal fixation, satisfactory outcome have 
Clinical data
The study involved 21 patients with unstable sacral fractures (15 males and six females, at age range 16-65 years, mean 38.3 years). The injury causes included traffic accidents in 12 patients, fall from height in seven and crush in two. Previous to the operation, the anteroposterior, inlet and outlet radiographs of the pelvis were performed to identify the fracture-involving parts, fracture type and pelvis stability. Also pelvic CT scan and 3D reconstruction were conducted to further determine the displacements and the pelvic fracture stability. Their sacral fractures were all longitudinal: four cases in the ala sacralis zone (Denis Zone I), 14 cases in the sacral foramen zone (Zone II), and three cases in the sacral canal zone (Zone III) 6 . Seven cases were complicated by traumatic shock, 11 cases by multiple fractures, two cases by L 5 nerve injury and four cases by sacriplex injury.
The time from injury to operation ranged from four days to 15 days And then gluteus was dissected from the outer plate of the ilium to expose the outer plate. Next a reconstruction plate with the length allowing three or more screws to be fixed was chosen. After the forward plate was fixed, the plate was transported from the wounded side to the opposite side through the subcutaneous tunnel ( Figure 1a -e), placed on bilateral dorsal iliums. The screws were tightened till they penetrated the cortex. As nerve injuries were usually contused wounds, they generally don't need treatment.
When CT identified a definite nerve entrapment by the bone flap, the incision could be extended to conduct a posterior surgical decompression simultaneously. On postoperative day 1, the patients were allowed to do functional exercise in the semi-reclining position. Three weeks later, they were permitted to walk assisted by crutches without weight bearing or with partial weight-bearing. Three months later, they began to walk independently without crutches and resume physical labor gradually.
Results
In this group of patients, the incision length, operation time and intraoperative blood loss were (4.3±1) cm, (45.2±15.5) min, and (160.8±20.5) ml respectively. After the operation, they were all followed up for 12-33 months (average 16. 
Conclusion
Percutaneous reconstruction plate internal fixation is an ideal surgical approach to unstable sacral fractures, as it is easy, safe, causing less trauma and fewer complications, conducive to quicker recovery, and meeting the aesthetic requirements.
